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(57) ABSTRACT

A reinigerated case includes a case body including a top
panel, a rear panel, and a bottom that cooperate to define a
display space, a portion of a refrigeration system disposed 1n
the case and operable to cool a tlow of air, and a first air
passage positioned to direct the flow of air near the top panel
from the rear panel generally toward a front of the case. A
one piece holder 1s positioned to receive the tflow of air
adjacent the front of the case, the one piece holder formed
as a umtary component using a PVC foam material and
arranged to accelerate and redirect the flow of air 1n a
downward direction toward the bottom, and a filter member
1s at least partially supported by the holder and positioned to
receive the flow of air 1n the downward direction and to
redirect that tlow 1nto the display space.
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1
HOLDER FOR A REFRIGERATED CASE

BACKGROUND

The invention relates to honeycomb holders for refriger-
ated cases, and more particularly to honeycomb holders that
are formed from PVC foam.

Refrigerated cases often include a refrigeration system
arranged to circulate cooling air within the case. In some
designs the case 1s arranged to direct the cold air downward
through a filtering device and nto the case.

SUMMARY

In one construction, a refrigerated case includes a case
body including a top panel, a rear panel, and a bottom that
cooperate to define a display space, a portion of a relfrig-
eration system disposed 1n the case and operable to cool a
flow of air, and a first air passage positioned to direct the
flow of air near the top panel from the rear panel generally
toward a front of the case. A one piece holder 1s positioned
to receive the flow of air adjacent the front of the case, the
one piece holder formed as a unitary component using a
PVC foam material and arranged to accelerate and redirect
the flow of air 1n a downward direction toward the bottom,
and a filter member 1s at least partially supported by the
holder and positioned to receive the flow of air in the
downward direction and to redirect that flow into the display
space.

In another construction, a refrigerated case includes a case
body including a top panel, a rear panel, and a bottom that
cooperate to define a display space, a portion of a relfrig-
eration system disposed 1n the case and operable to cool a
flow of air, and a first air passage positioned to direct the
flow of air near the top panel from the rear panel generally
toward a front of the case. A PVC foam holder member 1s
formed as a single unitary member and including a pocket
portion, a substantially vertical surface and an angled sur-
face arranged at an opaque angle with respect to the sub-
stantially vertical surface, the angled surface arranged to
accelerate and redirect the flow of air im a downward
direction toward the bottom, and a filter member at least
partially disposed within the pocket and partially supported
by the holder, the filter member positioned to receive the
flow of air in the downward direction and to redirect that
flow 1nto the display space.

Other aspects of the invention will become apparent by
consideration of the detailed description and accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a side cross sectional view of a refrigerated case;

FIG. 2 1s an enlarged side view of a portion of the case of
FIG. 1 including a holder;

FIG. 3 1s a perspective view of a holder and a portion of
a top of the case of FIG. 1;

FIG. 4 1s a perspective view of the holder of FIG. 2; and

FIG. § 15 a side view of the holder of FIG. 4.

Before any embodiments of the invention are explained in
detail, 1t 1s to be understood that the invention 1s not limited
in 1ts application to the details of construction and the
arrangement of components set forth i the following
description or illustrated in the following drawings. The
invention 1s capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it 1s
to be understood that the phraseology and terminology used
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2

herein 1s for the purpose of description and should not be
regarded as limiting. The use of “including,” “comprising,

or “having” and variations thereol herein 1s meant to encom-
pass the items listed thereafter and equivalents thereof as
well as additional 1tems. Unless specified or limited other-
wise, the terms “mounted,” “connected,” “supported,” and
“coupled” and varnations thereof are used broadly and
encompass both direct and indirect mountings, connections,
supports, and couplings. Further, “connected” and
“coupled” are not restricted to physical or mechanical con-
nections or couplings.

2

DETAILED DESCRIPTION

FIG. 1 1s a side view of a relrigerated display case 10 of
the type often used 1n large grocery stores as well as small
convenience stores. The case 10 includes a rear panel 15, a
top panel 20, a bottom 25, and sides 30 that define a display
space 35. Some cases 10 may 1nclude doors that allow for
the closing of the front with other cases 10 being open.

Each case 10 typically includes a refrigeration system 40
or at least a portion of a refrigeration system 40 that allows
for the cooling of the air within the display space 35. In
preferred arrangements, each case 10 includes at least an
evaporator 45 of a refrigeration system 40 to provide for the
cooling of the air. With reference to FIG. 1, the illustrated
construction includes the evaporator 45 disposed in the
bottom 25 of the display case 10 and a fan 50 positioned to
direct air ito the evaporator 45.

As 1llustrated 1n FIG. 1, the fan 50 produces a recirculat-
ing tlow of air within the case 10. The rear panel 15 defines
a first flow path 55 that receives the cooled air from the
outlet of the evaporator 45 and directs the flow upward to the
top panel 20. A second flow path 60 i1s defined 1n the to
panel 20 o direct the air toward the front of the case 10 and
to direct the air downward to cool the product being dis-
played. As the air travels downward, it cools the product and
1s heated. The warm return air 1s drawn 1nto the bottom 25
of the case 10 by the fan 350 to repeat the cooling cycle.

FIGS. 2 and 3 illustrate the construction of the top panel
20 that defines the second flow path 60. With reference to
FIG. 3, the top panel 20 includes a surface 63 that defines the
top of the display space 35 and a plurality of beam members
70 that support the surface 65. Each of the beam members
70 cooperates with an adjacent beam member 70 to define a
portion of the second tlow path 60 which extends from the
rear of the case 10 toward the front. Each beam 70 also
includes a plurality of open spaces 735 that allow for the
recirculation of air between the beams 70.

A filter member 80 1s coupled to and partially supported
by the surface 65 and the beam members 70 and 1s posi-
tioned to discharge the cooled air into the display space 35.
The filter member 80 includes a plurality of smaller open-
ings and passages that aid in distributing the air flow,
slowing the air flow, and filtering any large particulates that
may be picked up in the air stream. In preferred construc-
tions, the filter member 80 1s a honeycomb member with
other shapes and arrangements being possible.

A holder 85 includes two leg members 90, a substantially
vertical wall 95, a pocket 100, and an angled wall 105. The
holder 85 1s formed as a single unitary component from a
PVC (polyvinyl chloride) foam material. More preferably a
closed-cell PVC foam 1s employed to form the holder 85 and
assure the desired outer wall surface texture. The 1llustrated
holder 85 1s a thin-walled member that defines a substan-
tially hollow space 110. However, other constructions may
employ a solid holder or a holder 85 with thicker walls. The
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holder 85 attaches to a top 115 of the case 10 and at least
partially supports the filter member 80 1n 1ts operating
position.

The two leg members 90 are arranged horizontally to
contact the top 115 of the case 10 to attach the holder 85 to
the case 10. In the construction illustrated 1n FIGS. 4 and 5
the legs 90 extend the full length of the holder 85 with one
leg 90 extending rearward toward the back of the case 10
and the second leg 90 extending toward the front of the case
10.

The pocket 100, better 1llustrated 1n FIGS. 4 and 5, 1s
preferably elongated and extends the full length of the
holder 85 to receive and hold the filter member 80. The
vertical wall 95 extends downward from the rear leg 90 and
abuts the beams 70 when in the installed position. The
vertical wall 95 1s substantially vertical (plus or minus 20
degrees) with other orientations and arrangements being
possible.

The angled wall 105 extends between the pocket 100 and
the vertical wall 95 and 1s arranged at an oblique angle with
respect to the vertical wall 95. While the 1llustrated angled
wall 105, as well as the vertical wall 95 1s illustrated as
substantially planar, other arrangements may include curved
or contoured walls for one or both of the vertical wall 95 and
the angled wall 105.

The vertical wall 95 and the angled wall 105 are arranged
to redirect air passing between the beams 70 1 a more
downward direction through the filter element 80. More
specifically, the vertical wall 95 and the angled wall 105
cooperate to define an air wedge 120 that both accelerates
the air and redirects the air in a downward direction.

To install the holder 85, the legs 90 are first attached to the
top 115 of the case 10. The attachment can be made using
any suitable method including adhesives, fasteners, tabs and
slots and the like. In some constructions, one of the legs 90
1s sandwiched between a light assembly 125 and the top 1135
of the case 10 to attach the leg 90 to the case 10. The
opposite leg 90 1s sandwiched between the beams 70 and the
top 115 to hold it 1n place. As one of ordinary skill wall
realize, the attachment arrangement 1s not critical to the
invention.

In operation, cool air tlows along the paths between the
beams 70 toward the holder 85. The vertical wall 95 and the
angled wall 105 cooperate to define the air wedge 120 that
forces the cool air 1nto a more narrow space and turns the air
in a downward direction. The reduction in flow area as the
air enters the air wedge 120 produces a corresponding
increase in the velocity of the air stream. The angle and size
of the angled wall 105 can be varied to produce the desired
direction of flow as well as the desired velocity. As the air
turns downward, it passes through the filter member 80. The
filter member 80 slows the air tlow slightly, removes some
of the flow turbulence as the air 1s directed more uniformly
downward, and filters any large objects or debris from the air
flow. The air then tlows over the product being displayed to
cool the product before being recirculated through the
refrigeration system 40.

As one of ordinary skill will appreciate, the holder 85
provides substantial improvements over prior devices by
climinating metallic components that are poor insulators
with a component that 1s an excellent insulator (low density
PVC). In addition, the holder 85 can be shaped as desired to
direct airflow while providing smoother transitions and less
turbulence while also providing a decorative appearance. In
addition, the one-piece holder eliminates several multi-piece
components, thereby reducing air leakage and costs associ-
ated with manufacturing and assembly.
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4

Various features and advantages of the invention are set
forth 1n the following claims.

What 1s claimed 1s:

1. A reirigerated case comprising;

a case body including a top panel, a rear panel, and a

bottom that cooperate to define a display space;

a portion of a refrigeration system disposed in the case
and operable to cool a tlow of air;

a first air passage positioned to direct the flow of air near
the top panel from the rear panel generally toward a
front of the case;

a one piece holder positioned to receive the tlow of air
adjacent the front of the case, the one piece holder
formed as a unitary component using a polymeric foam
material and providing an air wedge arranged to accel-
crate and redirect the flow of air mn a downward
direction toward the bottom; and

an air flow straightener at least partially supported by the
holder and positioned to receive the flow of air 1n the
downward direction from the air wedge and to redirect
that flow 1nto the display space.

2. The refrigerated case of claim 1, wherein the portion of
the refrigeration system includes an evaporator and a fan
operable to move the tlow of air through the evaporator.

3. The refrigerated case of claim 2, wherein the rear panel
defines a second air passage that receives the flow of air
from the evaporator and directs the flow of air to the first air
passage.

4. The refrigerated case of claim 1, further comprising a
plurality of beams adjacent the top panel and that cooperate
to at least partially define the first air passage.

5. The refrigerated case of claim 4, wherein the top panel,
the plurality of beams, the one piece holder, and the air flow
straightener cooperate to define the air wedge that acceler-
ates and redirects the flow of air 1n the downward direction.

6. The refrigerated case of claim 1, wherein the air flow
straightener 1s a honeycomb member.

7. A refrigerated case comprising:

a case body including a top panel, a rear panel, and a

bottom that cooperate to define a display space;

a portion of a refrigeration system disposed in the case
and operable to cool a tlow of air;

a 1irst air passage positioned to direct the tlow of air near
the top panel from the rear panel generally toward a
front of the case;

a polymeric foam holder member formed as a single
unitary member and including a pocket portion, a
substantially vertical surface and an angled surface
arranged at an oblique angle with respect to the sub-
stantially vertical surface, the angled surface arranged
to accelerate and redirect the flow of air in a downward
direction toward the pocket portion; and

an air flow straightener at least partially disposed within
the pocket portion and partially supported by the
holder, the air flow straightener positioned to receive
the tlow of air 1n the downward direction and to redirect
that flow 1nto the display space.

8. The refrigerated case of claim 7, wherein the portion of
the refrigeration system includes an evaporator and a fan
operable to move the flow of air through the evaporator.

9. The refrigerated case of claim 8, wherein the rear panel
defines a second air passage that receives the tlow of air
from the evaporator and directs the flow of air to the first air
passage.

10. The refrigerated case of claim 7, further comprising a
plurality of beams adjacent the top panel and that cooperate
to at least partially define the first air passage.
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11. The reirigerated case of claim 10, wherein the top
panel, the plurality of beams, the one piece holder, and the
an air flow straightener cooperate to define an air wedge that
accelerates and redirects the flow of air in the downward
direction. 5

12. The reirigerated case of claim 7, wherein the an air
flow straightener 1s a honeycomb member.

13. The refnigerated case of claim 7, wherein the holder
member includes a surface oriented on an incline away from
the first air passage toward a forward edge of the air flow 10
straightener.

14. The refrigerated case of claim 7, wherein the air tlow
straightener also filters the flow of arr.

15. The refngerated case of claim 7, holder member
provides a passage having a reduced cross-sectional area 15
adjacent the first passage, and an increased cross-sectional
area proximate the air flow straightener.

16. The refngerated case of claim 1, wherein the one piece
holder includes a surface oriented on an incline away from
the first air passage toward a forward edge of the air flow 20
straightener.

17. The refrigerated case of claim 1, wherein the air flow
straightener also filters the tflow of air.

18. The reifrigerated case of claim 1, one piece holder
provides a passage having a reduced cross-sectional area 25
adjacent the first passage, and an increased cross-sectional
arca proximate the air flow straightener.

¥ H H ¥ ¥
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